Introduction {#Sec1}
============

Patient- and family-centered care (FCC) has been considered an important aspect of medical care over the last 20 years. FCC is focused on the mutually beneficial partnership and relationship between medical provider, patients, and families with an emphasis on collaboration \[[@CR1]\]. This change in perspective to focus on patient- and family-centered care includes a shift away from the concept of families, especially parents and legal guardians, as visitors \[[@CR2]--[@CR6]\]. The key tenants of FCC include dignity and respect of the patient and family, information sharing, participation by the patient and family in the care and decision-making at the level they choose, and collaboration. FCC has been shown to improve patient outcomes \[[@CR1], [@CR7]--[@CR13]\].

In the hospital setting, FCC espouses that family members are accepted as the ones who both know the patient best and are the primary support for the patient. Parents and legal guardians are treated as an extension of the patient; their importance is underscored frequently in the literature on visitation policies by the lack of limitations implemented for parents, legal guardians, or siblings \[[@CR14]\]. Family presence at the bedside has been increasingly recognized as crucial for patient well-being \[[@CR15]\]. More flexible visiting hours have been shown to improve patient outcomes in adult intensive care unit (ICU) patients \[[@CR2], [@CR16]--[@CR21]\]. For example, visitation policies for family members have been a focus for change in ICUs with the advancement of FCC, including advocating for open visitation, i.e., visitation without restrictions \[[@CR22]--[@CR26]\]. Private rooms within ICUs have also been cited to both support FCC and infection control \[[@CR23]\].

Infection control within the hospital setting prioritizes patient safety from transmissible diseases. Infection control practices have the potential to greatly influence family centeredness because isolation practices can affect the ways that patient families are supported and affect how patients cope with hospitalization. Approaching infection control through the lens of FCC requires balancing patient safety and overall patient well-being through bonding with caregivers, family members, and visitors and engaging in activities to encourage normalcy during their hospitalization, including participating in play and pet therapy \[[@CR27]\]. In this chapter, we explore this balance and will also address the psychosocial impact of isolation policies.

Isolation Practices and Family Members {#Sec2}
--------------------------------------

FCC encourages the presence of family members, especially caregivers, to be at the bedside to participate in clinical decision-making because of their role as the primary support and strength for the patient \[[@CR27]\]. FCC also regards caregivers as experts on their child with invaluable knowledge that is critical to excellent medical care; healthcare professionals are also called to support families in their caregiving and decision-making. The physical presence of family members is a consolation for patients and is essential for young children, but their presence can also pose a risk of transmissible disease at the same time. Isolation practices, including personal protective equipment (PPE) and limitation of visitation, are ways to mitigate that risk for patients, family members, and healthcare workers.

Evidence that visitors and family members pose a health risk to hospitalized patients is overall equivocal except in the case of childhood tuberculosis. Caregivers of pediatric patients with tuberculosis are the highest-risk population for transmitting infection within the hospital since they can be the child's primary source of disease \[[@CR28]--[@CR31]\]. Two studies in a pediatric hospital found that 15--17% of patients who were treated for tuberculosis had caregivers who received a new diagnosis of tuberculosis \[[@CR29], [@CR32]\]. Outbreaks have been traced back to adults caring or visiting children with tuberculosis (see section below). The infection control aproach recommended is to address the family as a unit and not simply isolate the patient individually \[[@CR31]\]. Appropriate screening measures for tuberculosis include having parents wear a surgical mask until a chest x-ray can be performed; the use of N95 masks is not recommended since fit testing is not practical for visitors. These measures were shown to be cost-effective as screening tools \[[@CR32]\].

More broadly, visitation policies, which do not include caregivers, have been examined to see how they affect hospital-acquired infections. One recent study by Washam et al. demonstrated that during the winter respiratory viral season, visitors were a source of infection; creating a standardized, visitation restriction policy decreased hospital-acquired viral pathogens on non-ICU floors and influenza infections overall \[[@CR14]\]. Hospital-acquired infections were decreased by 37% through limiting visitation by nonsiblings and ill visitors. In the ICUs, only four nonparent, nonlegal guardian persons on a fixed list were permitted to visit; later in the study, they changed this policy to apply hospital-wide and to allow six persons on a fixed list to visit. Restricting visitors was also shown to decrease respiratory syncytial virus (RSV) infection in an open-room neonatal intensive care unit (NICU). Peluso et al. in 2015 published RSV surveillance data from 2001--2010 in their NICU \[[@CR33]\]. In 2007, they restricted the visitation of children less than 13 years old during RSV season (October--March); they found less frequent RSV infections, both asymptomatic and symptomatic, with the more restrictive policy. The groups before and after 2007 were similar in characteristics, and the disease prevalence of RSV in the region remained constant during the study time period. Other studies in special units have examined the restriction of ill visitors and children as part of infection control bundles and seen a reduction in infections, for example, in adult bone marrow transplant (BMT) units and NICUs during RSV season \[[@CR33], [@CR34]\]. Some studies in adult ICUs have shown an increase in environmental contamination and even bioaerosols but no effect on the rate of hospital-acquired infections with liberalizing visitation policies; the same has been shown for NICUs \[[@CR16], [@CR35]--[@CR39]\]. The bulk of research on infections via hand transmission has focused on healthcare workers \[[@CR28], [@CR40]\]. Yet, visitors have also been implicated in outbreaks of various pathogens (see section below).

Given the limited data available, guidelines for isolation practices and visitors have been published using expert consensus and take into account the specific pathogen, the disease manifestation of the infection, and the endemicity of the pathogen in both the hospital and community \[[@CR14], [@CR28], [@CR41]\]. General recommendations for visitors have been published by the Society for Healthcare Epidemiology of America (SHEA) and recommend that all visitors should perform hand hygiene before entering and directly after leaving the patient's room, which has been shown to decrease pathogenic organisms \[[@CR42], [@CR43]\]. Some institutions apply transmission-based precautions only for healthcare workers where others include visitors in these policies. In a survey of SHEA members in 2014, 57% of over 250 respondents indicated that they had the same requirements for isolation precautions (primarily in contact isolation) for visitors as for healthcare providers; however, this practice was not closely monitored for visitors. Until appropriate studies are performed, isolation precautions among visitors should be considered based upon pathogens, infectious condition, patient population, and local epidemiology in the hospital and community. Furthermore, hospitals should have specific policies regarding visitation that are feasible and can be enforced \[[@CR28]\]. Other tenants of the SHEA Guidance are outlined in Table [4.1](#Tab1){ref-type="table"}.Table 4.1Transmission-based precautions for visitors \[[@CR14], [@CR28], [@CR41]\]Isolation practiceWho should useContact precautions: *gowns and gloves*Visitors to patients with enteric pathogens (e.g., *C. difficile*, norovirus)Visitors to patient(s) with MRSA or VRE if they will be visiting multiple patients (i.e., clergy)*Consider with:*Visitors to patients who are either colonized or infected with extensively drug-resistant gram-negative organismsOutbreaksVisitors to a single patient with MRSA or VRE who are immunocompromised or are unable to perform good hand hygieneDroplet precautions: *surgical mask*All visitors, except for those with extensive exposure to the patient before admission (i.e., member of the patient's household)Airborne precautions: *surgical mask*^a^Visitors to patients who are on airborne precautions, except for those with extensive exposure to the patient before admissionRestricted visitation^b^Any visitor who is ill (e.g., active cough, fever, vomiting, and/or diarrhea)Outbreak or increased baseline rates*Consider with:*Nonsibling children during respiratory viral seasonConsider limiting visitation to a fixed list of nonparent, nonlegal guardian persons during winter respiratory viral season^a^Caregivers of children with suspected tuberculosis should wear a surgical mask until a chest x-ray is performed and reported as negative^b^In cases of emerging pathogens that are highly contagious (e.g., Severe Acute Respiratory Virus Syndrome\[SARS\], Middle East Respiratory Syndrome Coronavirus \[MERS-CoV\], Ebola, etc.), guidance from updated health authorities (CDC and state health departments) is essential in developing specific visitation policies in those special circumstances. We would highly recommend consulting these authorities if a patient is suspected of having one of these pathogens.

In the pediatric hospital setting, it is important to distinguish between visitors that have been exposed to the patient as household contacts and those who have less intense contact with the patient. Parents and caregivers are frequently exposed to the patient at home and often continue their vigil to care for their child in the hospital at the bedside overnight or for prolonged periods of time. Given the high likelihood of exposure that these parent caregivers have experienced and will continue to experience, it is not practical for caregivers to use PPE other than for standard precautions \[[@CR14], [@CR28]\]. In addition, concerns about bonding between caregivers and children have been cited as reasons to not fully enforce PPE use in parent caregivers; the psychosocial impact of isolation practices remains a topic for future research.

Family members and other visitors are likely to have a variable compliance rate with infection control measures. Research shows that hand hygiene compliance is highly variable (from \<1% to 57%) among visitors. At least two studies have shown that visitors only partially comply with contact precautions; most visitors who don gown and gloves neglect to perform hand hygiene \[[@CR44], [@CR45]\]. Efforts that improve hand hygiene practices of visitors include signs that accompany readily available alcohol hand rub and, in more extreme cases, a motion detection sensor \[[@CR43], [@CR46], [@CR47]\]. Visitors' use of gown and gloves for contact precautions and the addition of masks for respiratory isolation are also highly variable: 40--60% and 23%, respectively \[[@CR44], [@CR48]\]. No studies have examined education of visitors regarding good hand hygiene or gown and glove use; in addition, no studies on isolation practices have distinguished between visitors and parents or caregivers at the bedside.

Outbreaks {#Sec3}
---------

There are select cases where visitors to patients have been cited as sources for the transmission of pathogens including tuberculosis, RSV, norovirus, and SARS \[[@CR28], [@CR49]\]. Outbreaks are defined by the Centers for Disease Control as the occurrence of more cases of a disease than expected in a given area or among a specific group of people over a particular period of time \[[@CR50]\]. The screening and restriction of visitors, especially symptomatic visitors, is essential to prevent or control an outbreak. First, caregivers and adult visitors of pediatric patients with tuberculosis must be screened as described above. One report describes a tuberculosis outbreak that involved 24 children, including some immunocompromised patients, who had contact with a patient's mother with cavitary tuberculosis \[[@CR51], [@CR52]\]. An adult visitor was a source of two cases of latent tuberculosis infection in hospital staff members in another report \[[@CR53]\]. Second, a report in 2005 of an RSV outbreak in a NICU suspected a sibling visitor to be the initial source which resulted in RSV infection in nine babies in open bassinets, five of whom required intubation and one required ECMO for 9 days \[[@CR54]\]. The total hospital charge of the outbreak was \$1.15 M. In response, control measures included limiting all visitors to those older than 13 years old who had no respiratory symptoms, contact precautions, and cohorting the infants infected with RSV. They also tested all NICU infants and administered palivizumab to uninfected infants, although the latter practice has since been discouraged by the AAP \[[@CR55]\]. Third, norovirus, a highly contagious enteropathogen, frequently requires some type of visitor restriction \[[@CR56], [@CR57]\]. At a minimum, symptomatic visitors should be restricted, which has shown to aid in outbreak control \[[@CR56]\]. One report of a large outbreak involving more than 500 patients and staff resorted to restricting all visitors after the limitation of symptomatic visitors did not curb a norovirus outbreak \[[@CR57]\]. The limitation of symptomatic visitors has been used to prevent the outbreak of respiratory viruses, including influenza \[[@CR53], [@CR58], [@CR59]\]. Finally, during the 2003--2004 epidemic of severe acute respiratory syndrome (SARS), visitors to the hospital were a significant part of the transmission cycle, including transmission to hospital staff, other patients, and the community \[[@CR60]--[@CR63]\]. The control measures used first included using PPE for symptomatic visitors; later, visitor restriction and quarantine of both symptomatic individuals in their homes and of entire hospitals were used \[[@CR63]\]. Screening measures of visitors and staff were also implemented, including body temperature screening and questionnaires.

Even in extreme circumstances such as outbreaks of highly contagious or novel infections, including but not limited to SARS, Middle East respiratory syndrome coronavirus (MERS-CoV), and novel-H1N1 influenza, when visitor restriction is in place, parents and caregivers of hospitalized children typically remain at the bedside. Their bonding with and support for the patient, combined with the likelihood that they were exposed previously to the infectious agent before admission, supports continued caregiver presence \[[@CR28], [@CR41]\]. Indeed, many of the recommendations by SHEA are intended to be adjusted for parents and caregivers. A case-by-case analysis should be made in situations where the patient contracts an infection after admission; usually caregivers still remain at the bedside unless they themselves are immunocompromised. Visitation by other family members besides parents or caregivers depends on the infectious organism, the timing of illness, and the degree of contact that the family member had with the patient before and after admission. Those with less frequent contact with the patient should follow the isolation guidance outlined in Table [4.1](#Tab1){ref-type="table"}.

Sibling Visitation {#Sec4}
==================

In pediatrics, while parents have transitioned from being visitors to being an extension of the patient themselves and are indispensable to care and medical decision-making, siblings are still considered visitors. Yet, hospitals can offer a more family-centered environment by supporting the attachment between pediatric patients and their siblings \[[@CR64]\]. The American Academy of Pediatrics shifted the perspective on sibling visitation in the 1980s by encouraging restrictions to be liberalized to allow children and siblings less than 12 years old to visit hospitalized children. They stated that concerns over infection control were not evidence-based \[[@CR64], [@CR65]\]. Hospitals then started to encourage sibling presence in the hospital \[[@CR66]\]. Since then, a small body of literature has shown that in certain areas of the hospital or during certain times of year, for example, RSV and influenza season, restrictions on child and sibling visitation remain an important tool in infection control and prevention \[[@CR14], [@CR34], [@CR67]\]. Each hospital should consider the necessary balance between family-centered care and sibling visitation with the importance of infection control measures to prevent transmission of pathogenic organisms and outbreaks.

With a focus on family-centered care, sibling visitation facilitates the entire family's adaptation to a child's hospitalization \[[@CR68]\]. The limited research available on the effect of sibling separation in the setting of hospitalization suggests that it is stressful to both the patient and well sibling and disrupts the family structure \[[@CR69]--[@CR72]\]. Well siblings experience a change in family routine and in family focus and separation from their parents \[[@CR73]--[@CR75]\]. As a result, they can experience loneliness, worry, and decreased sleep \[[@CR75]--[@CR79]\]. Siblings of hospitalized children tend to have more emotional and behavioral problems, which are similar to the effects on siblings of children with a chronic illness or disability \[[@CR75]\]. The anxiety that parents and siblings feel can then be transferred to the hospitalized child \[[@CR80]\]. Sibling visitation in the hospital mitigates the disruption the family experiences and supports the family unit and family continuity \[[@CR68]\]. Sibling visitation is also a way to diminish the negative emotional and behavioral effects on well siblings \[[@CR68], [@CR81], [@CR82]\]. Child life programs within the hospital often provide education to siblings while also caring for the hospitalized child \[[@CR80], [@CR83], [@CR84]\]. Sibling visitation also encourages the hospital staff to view the family as a unit, which enhances family-centered care \[[@CR68], [@CR85]\].

Since the AAP's statement encouraging sibling visitation, there has been more literature published about the most significant balancing measure for sibling visitation: infection control, especially with newborns and NICU patients. It is known that younger children have a "relatively high frequency of asymptomatic viral shedding and difficulties adhering to basic respiratory etiquette and hand hygiene practices" \[[@CR67], [@CR86]\]. Initially, studies examined the bacterial colonization of healthy newborns who were visited by a sibling as a marker for risk of infection and found no cause for concern. In 1980, Umphenour examined nasal and umbilical swabs of newborns at admission and discharge in both a control group (*N* = 214) and intervention group (*N* = 182) with sibling visitation \[[@CR87]\]. Of note, siblings who were obviously ill were asked to not come to the hospital; children that did visit underwent hand hygiene with an iodine scrub before interacting with the newborns who were rooming-in with their mothers. There was no difference in the two groups in terms of bacterial colonization in the newborn. Similar studies yielded the same results in support of well siblings visiting well newborns assuming aggressive hand hygiene is adhered to \[[@CR82], [@CR88], [@CR89]\]. A survey of 69 hospitals showed that the majority of hospitals have an open visitation policy for siblings of newborns; however, rarely do hospitals observe visiting siblings for signs of illness \[[@CR90]\]. Furthermore, more recent studies have shown that siblings can be a source of infection in the NICU. A report in 2005 of an RSV outbreak in a NICU suspected a visiting sibling as being the source of RSV that infected nine babies with serious consequences (as discussed above) \[[@CR54]\]. In 2015, Peluso published data from their own NICU surveillance practices from 2001--2010 \[[@CR33]\]. During the 2001--2002 season, they noted an increase in RSV infections after they heeded the AAP's encouragement to liberalize sibling visitation \[[@CR65]\]. After they implemented age-based restrictions during RSV season (October--March), they found less frequent RSV infections, both asymptomatic and symptomatic. They suggest that applying visitation restriction can prevent RSV infection in open-room design NICUs but that it should be applied carefully so as to support families as much as possible. Studies examining the infection risk to hospitalized patients with sibling visitation outside the NICU are lacking. However, restriction of children, both siblings and nonsiblings, visiting the hospital remains a resource for infection control in times of outbreak \[[@CR91]\].

Currently, there are no universal standards for sibling visitation in the NICU or hospital-wide \[[@CR14], [@CR82]\]. The American Academy of Pediatrics' Committee on Infectious Diseases (AAP Red Book) recommends that siblings be screened for infection by a healthcare professional and that the appropriate documentation should be made \[[@CR67]\]. If a sibling was known to be exposed to communicable disease, then their visit should be postponed. They also recommend that all vaccines be up to date, including influenza vaccine, and that these visiting well children should only visit their sibling and not be in contact with other patients. Each institution must evaluate the feasibility and process for these recommendations as they develop policies and procedures for their hospitals. The most important recommendation for all visitors, but especially siblings, is proper hand hygiene prior to and after visiting. One recent study at a quaternary children's hospital on healthcare-acquired respiratory infections found a 37% reduction in infections with a standardized visitation policy \[[@CR14]\]. The policy did not limit sibling visitation but did exclude nonsibling children during the winter respiratory viral season. An informal review of the visiting policies listed on the websites of children's hospitals across the USA shows that parents have no restrictions on visitation. Siblings under 12--14 years old must be well to visit. Some hospitals limit sibling visitation depending on different factors, including specific visiting hours, contact isolation, influenza season, and location in the hospital \[[@CR92], [@CR93]\]. Special units like NICUs, BMT units, and PICUs have more restrictive policies; there, well siblings under the ages of 3--5 years old are usually prohibited from visiting \[[@CR14]\]. Some special units require evidence of adequate of vaccination \[[@CR94]\]. Research on ICU visitation has found that there is benefit to family and sibling visitation \[[@CR85]\]. We recommend facilities review or draft sibling visitation policies with the perspective of the benefits of FCC while incorporating infection control considerations. Suggestion of a framework for these discussions with key stakeholders, including patient advocacy councils, is outlined in Table [4.2](#Tab2){ref-type="table"}. Policies need to include who conducts the screening and training for those staff. Any ill siblings should not visit the hospital, and well siblings who do visit should perform standard hand hygiene.Table 4.2Sibling visitation policy recommendationsHospital unitSibling visitation recommendation^a^Recommendation during influenza season or outbreak^a^Acute care floor, including patients with contact precautionsOpen sibling visitationOpen sibling visitationNICUSiblings older than 3 years oldSiblings older than 13 years oldPICUSiblings older than 3 years oldSiblings older than 13 years oldBMT or immunocompromised patientsSiblings older than 3 years oldSiblings older than 13 years old^a^Screening measures should be implemented and monitored for compliance to identify visitors with cough, rhinorrhea, fever, rash, vomiting, and diarrhea. Siblings who are ill should not visit the hospital

Sibling visitation is a means to promote family-centered care by honoring the family unit; this worthwhile focus of medical care must remain in balance with concerns for infection control. The safety of the hospitalized child remains the ultimate goal such that, whether siblings have visited or not, a healthy reunion of the family can occur at discharge.

Pet Therapy {#Sec5}
===========

Overview {#Sec6}
--------

Animals in pediatric healthcare facilities have become commonplace and pose important infection control considerations. The following subchapter will outline some of the proposed benefits of animals on pediatric health, potential infection risks, and outline recommendations for infection control.

Children come into contact with animals outside of healthcare facilities on a regular basis. A national poll conducted in 2017 found that 68% of households contain a pet with 48% of households containing a dog and 38% containing a cat \[[@CR95]\]. Inside healthcare facilities, there has been increased presence of animals with the growth of animal-assisted activities (AAA) and service animals. Additionally, some facilities may allow visitation from personal pets to hospitalized patients, especially in chronic care or end-of-life situations. AAA, animal-assisted therapy (AAT), pet therapy, and pet volunteer programs are all terms that have been used to describe various healthcare animal programs. AAT specifically refers to sessions conducted by trained therapists, typically the handler and animal, and are structured, organized visits with individualized patient goals. For the purpose of this discussion, the term animal-assisted interventions (AAI) will be used to encompass activities and therapies conducted with animals in the healthcare setting. Animals in healthcare (AHC) is a broad term that encompasses personal pet visitation as well.

Benefits of Animals in Healthcare {#Sec7}
---------------------------------

The benefits of animals in healthcare facilities are many. Studies conducted in adult psychiatric patients have shown that the use of AAI leads to an increase in self-esteem, self-determination, and a decrease in positive psychiatric symptoms and emotional symptoms \[[@CR96]\]. The use of AAI in elderly patients in healthcare facilities has also shown positive impacts including a decrease in depressive symptoms, significant decreases in systolic blood pressure, and decreases in anxiety \[[@CR97], [@CR98]\]. Specifically in pediatric patients, a range of positive benefits have been observed including decreased anxiety, lower pain scores, and positive parental perceptions of child confidence, mood, and happiness \[[@CR99]--[@CR101]\]. Despite a lack of high-quality randomized controlled trials, the pediatric medical community has been accepting of AAI. Hospital staff members, as well as parents of patients, are generally very receptive to animals in healthcare facilities. This trend is consistent with the overall FCC movement and attempts to address the stresses of hospitalization for children and families. The use of AAI can make the hospital environment seem more familiar, provide distraction, enhance quality of life, and, in some cases, achieve specific therapy goals including promoting improvements in physical, social, emotional, or cognitive function. Consistent with the concepts of FCC, AAI takes a humanistic approach to patient care. With the growing presence of AHC however, there comes some degree of risk.

Risks of Animals in Healthcare {#Sec8}
------------------------------

Studies and discussions surrounding the risk of animals in healthcare facilities have focused on the risk of infection, allergies, and bodily injury from bites and scratches. With specific regard to infection risk, many published studies have focused on the potential for animal to human transmission of diseases. Swabs taken from dogs used in pet visitation programs have isolated many transmissible bacteria including toxigenic *Clostridium difficile*, *Salmonella*, *Toxocara canis*, *Ancylostoma caninum*, *Giardia*, *Escherichia coli*, *Malassezia pachydermatis*, *Pasteurella* spp., and *Trichophyton mentagrophytes* \[[@CR102]\]. Other reports have found the presence of healthcare-associated strains of methicillin-resistant *Staphylococcus aureus* (MRSA) in several species including dogs and cats. Additionally, there have been reports of hospital outbreaks of zoonoses although most occur when hospital personnel, such as nurses or operating room staff, are colonized or infected by pets or working animals kept in the home environment \[[@CR103]--[@CR107]\]. One notable exception is a described MRSA outbreak, which occurred in a geriatric rehabilitation ward and was traced to a cat that roamed freely inside the hospital \[[@CR108]\].

Despite the cited infection concerns, the overall risk of zoonosis transmission from animals to humans in healthcare facilities is likely very low, albeit the literature is rather sparse in this area. In part the low risk of transmission from animals to humans in the healthcare setting may be a reflection of dogs being used primarily in AAI as opposed to other animals with a higher risk of transmission of zoonotic infections (such as reptiles). Given the high prevalence of animals in American households, many patients will return to animal contact after leaving the hospital. Additionally, rates of zoonotic infections in the general American public are also relatively low. One study noted no increase in hospital infections after the introduction of AAI \[[@CR100]\]. Additionally, a review of the literature published in 2016 noted that with appropriate screening precautions, risks could be effectively mitigated \[[@CR109]\]. Many of these risks may be effectively prevented with appropriate selection of patients and animals along with adherence to published guidelines and implementation of local facility protocols. With these preventative measures, the benefits of animals in healthcare facilities likely greatly outweigh risks.

Guidelines to Minimize Infection Risk in Animals in Healthcare {#Sec9}
--------------------------------------------------------------

Several published guidelines exist to guide facilities in establishing precautions and security measures for minimizing risk from AAI and animals in healthcare facilities. Notably, in 2008, the *American Journal of Infection Control* published a set of guidelines established through a working group of expert stakeholders and including evidence-based statements \[[@CR102]\]. Additionally, in 2015, the SHEA published recommendations to minimize risks of animals in healthcare \[[@CR110]\]. The Centers for Disease Control (CDC) has published recommendations and so has the AAP Red Book \[[@CR111], [@CR112]\]. Some of the basic principles of animals in healthcare facilities and AAI are discussed in Table [4.3](#Tab3){ref-type="table"}.Table 4.3Recommendations related to animal-assisted interventionsStakeholdersRecommendation*Prior to hospital visit*Hospital or healthcare facilitiesIndividual facilities should develop guidelines and policies to minimize the risks of injury or transmission of pathogens from animals to humans in the healthcare setting. Policies should be developed in consultation with physicians, nursing staff, infection control specialists, risk management, and veterinariansMedical providersAnimal visits to patients should be approved by the primary medical provider after consideration of the risks and benefits. A history of allergic reactions with animal contact, a fear of animals, and the patient's medical condition should be part of this considerationVerbal or written consent should be obtained from patients or caretakers prior to visitation from facility animals and their handlersAnimal handlers and veterinariansVisiting animals should have veterinary documentation of good health including a certificate of immunization from a licensed veterinarian and an annual fecal exam for enteric parasites. The animal should be checked for any skin infections, including those caused by bacteria, ectoparasites such as fleas and ticks, or superficial dermatophytesAnimals used in AAT and volunteer pet programs should have documentation of temperament testing or prior behavior assessment by a trained volunteer or employeeAnimals should be well groomed and recently bathed prior to facility visitation*Precautions and visitation exclusions*Hospital or healthcare facilities, medical providers, animal handlersPatients should be excluded if there are isolation restrictions, undressed wounds, and/or burns, if there is a sterile field present, or if there is a severe immunodeficiencyAnimal interaction in high-risk patient areas such as the intensive care units (including cardiac intensive care), hematology-oncology unit, and transplant units should be considered cautiously and approved by medical leadershipMedical providersPatients with medical devices including indwelling catheters, feeding tubes, tracheostomy tubes, or oxygen delivery devices should undergo preparation to secure and cover devices prior to animal visits in order to prevent body or mouth contact and/or dislodgement of the deviceHospital or healthcare facilities, animal handlersAnimals excluded from visitation should include reptiles and amphibians, nonhuman primates, hamsters, gerbils, mice, rats or other rodents, and other animals that have not been litter trained, such as birds. Fish may be considered on a case-by-case basis*During animal visit*Animal handlersAnimals should be transported around the facility by a trained handler or employee familiar with the animal. Pet carriers or a short leash (4 feet or less) should be used. In the cases of personal pet visitation, it may be appropriate that a family member carries or walks the animal with direct facility employee supervisionContact with animal dander, saliva, urine, or feces should be minimizedMedical providersFacility personnel should supervise all animal visits. Child life staff may be trained in patient-animal interactions and may provide guidance and oversight. Supervisors should be trained in facility policies including how to respond to cases of animal bites or animal defecation or vomitingMedical providers and animal handlersBefore and after animal contact, patients, staff, and visitors should perform hand hygiene with facility-approved alcohol-based foams or gels or wash their hands with soap and water if their hands are visibility soiled. Areas of the facility with animal contact should be cleaned and disinfected after the animal visit is completeTake prompt action if an animal bite or scratch occurs. The animal should be removed from the facility, and the event should be reported to appropriate authorities including infection control staff and animal program coordinators. The bite or scratch should be quickly treated according to medical best practices

Play Areas {#Sec10}
==========

Family-centered care at its core is patient-centered care. In pediatric hospitals, normalization of an unfamiliar environment is a critical part of supporting hospitalized children \[[@CR80]\]. The importance of play and child life programs that facilitate and participate in patient play has grown with the shift toward family- and patient-centered care \[[@CR80]\]. Play has shown to promote child development and create a sense of normalcy \[[@CR80], [@CR113]\]. Play can also be a means for expression and learning about the hospital environment. Playrooms are "an essential part of creating a normal childhood environment for ill children" since they bring an outside, familiar habitat into the hospital \[[@CR113]\]. Some hospitals welcome siblings in the playroom to further enhance the family-centered care although this is not universally accepted. Playrooms universally include toys, which have been shown to decrease the anxiety hospitalized children experience \[[@CR114]\].

Playrooms can also be a source of infection as research has shown that children that congregate often spread communicable diseases \[[@CR115]--[@CR118]\]. Specifically, studies of daycare and hospital toys have shown that they can be a source of pathogens \[[@CR119], [@CR120]\]. Contamination with pathogenic organisms can happen within a week of a toy being introduced into the hospital environment, as demonstrated by a study of sterilized teddy bears that were given to hospitalized children \[[@CR121]\]. The teddy bears were originally part of a campaign to promote hand hygiene within the hospital. Hospital toys have also been the source of rare outbreaks. For example, an outbreak of *Pseudomonas* occurred in a pediatric oncology unit related to bath toys and their container \[[@CR122]\]. On another oncology ward, an outbreak of rotavirus was related to lack of regular cleaning of playroom toys \[[@CR123]\]. The material of the toys affects the likelihood that they will contain bacteria, with plastic being the most prevalent followed by metal and other materials \[[@CR124]\]. In a study in an Argentinian children's hospital, the toys that were handled by patients in a playroom were contaminated 87% of the time by bacteria from the *Staphylococcus* genus \[[@CR125]\]. Playroom toys have been noted to be colonized with coagulase-negative staphylococci in 38.8--45.5% of cases \[[@CR124], [@CR125]\]. *S. aureus* are also found on toys with one study showing 28.8% of toys contaminated by this organism. Of all the *S. aureus* strains found in that study of playroom toys, 21.4% were resistant to oxacillin. In a study in a Peruvian pediatric hospital, of 40 toys that were tested, 20% had *S. aureus* recovered in culture \[[@CR126]\]. These percentages of *S. aureus* are not unexpected, however, since between 20 and 40% of the general population are colonized and this organism is known to be prevalent in the environment \[[@CR125]\]. While these studies examine the level of contamination with *S. aureus*, they make no mention of the prevalence of *S. aureus* infections or any relationship of infections to contact with the contaminated toys. For both bacteria and viruses, the presence of contamination does not always correlate with the risk of infection since the exact infectious doses of each organism are difficult to determine \[[@CR86]\].

Playroom surfaces can also harbor pathogens, including bacteria and viruses. A number of clinically important viruses can survive for prolonged periods of time, especially on doors, high hand-touch sites, and work surfaces \[[@CR86]\]. Viruses like norovirus, rotavirus, and astrovirus have been found in pediatric hospital wards \[[@CR42], [@CR86]\]. Surface contamination with rotavirus, adenovirus, and norovirus are frequently associated with healthcare settings \[[@CR127]\]. In one study, viral contamination within a hospital unit was associated with areas trafficked by parents of hospitalized children \[[@CR42]\]. This suggests that playrooms, where parents and hospitalized children frequent, are more likely to have viral contamination. Again, the exact level at which contamination leads to infection, however, is difficult to determine.

Mitigating the risk of infection from the playroom is crucial to the safety of hospitalized children. Our recommendations are that all children's hospitals should have a playroom that is readily accessible to patients. In addition, no one who is on airborne, droplet, or contact precautions should visit the playroom. The AAP Committee on Infectious Diseases recommends that siblings should not visit the playroom, albeit there is no robust evidence to support this recommendation \[[@CR67]\]. If family members are allowed in the playroom, screening of siblings or adult caretakers for acute illness (fever, cough, vomiting, diarrhea, or rash) is advised prior to entering the playroom. Notably, one study focusing on family-centered care argues for including siblings in the playroom as long as they are screened appropriately \[[@CR67], [@CR113]\]. Regular cleaning of toys and hard surfaces inside the playroom are important to break the chain of transmission of pathogenic organisms \[[@CR128]\]. We recommend the selection of toys and containers for toys made from material that are amenable to washing with soap and water as well as 70% alcohol, like plastic, acrylic, rubber, and metal \[[@CR125]\]. Regular cleaning of the toys is recommended, whether it be after each use or calendar-based (e.g., daily). Cleaning and/or disinfecting surfaces within the playroom should also be on a schedule and tailored to the individual playroom with a focus on high-touch surfaces \[[@CR119], [@CR128]\]. One study demonstrated a decrease in surface viral contamination with daily floor cleaning with surface cleaning twice daily while glass screens and windows were cleaned weekly \[[@CR42]\].

Adverse Impacts of Contact Precautions on Patient Care {#Sec11}
======================================================

Since the onset of infection control practices , concerns have been raised about the potential impact to patient care. Historically, much of the concern centered on the social stigma that comes along with isolation. In the current hospital environment however, and specifically within pediatrics, isolation precautions are commonplace and may occur in a large percentage of patients. As previously noted, infection control decisions require a balance between patient safety and the need for FCC and patient well-being. Research to date examining the potential negative impacts of isolation practices has largely been conducted in adult patients and has sought to investigate if isolated patients, when compared to non-isolated patients, experience the following negative effects: a decrease in the quality of care, fewer interactions with healthcare workers, delays in care and adverse events, the presence of symptoms of depression and anxiety, and lower satisfaction with their care. Providers and families of hospitalized children have also worried about the psychosocial impacts of isolation practices. The following subchapter outlines some of the conflicting reports regarding the potential for untoward effects.

The Impact of Contract Precautions on the Quality of Care {#Sec12}
---------------------------------------------------------

For decades, a principal concern has been that patients isolated for infection control, in addition to social stigmatization, may receive lower quality care. Several studies conducted in adult populations have documented that providers spent less time in patient rooms when patients were on isolation precautions regardless of the setting (wards or intensive care unit) and were less likely to enter the rooms of isolated patients when compared to non-isolated patients \[[@CR129]--[@CR131]\]. Another report published in 2003 noted that adult patients isolated for MRSA colonization or infection were less likely to have vital signs documented, had fewer daily physician progress notes, had twice as many preventable adverse events, and were more likely to formally complain about their care to the hospital when compared to control (non-isolated) patients \[[@CR132]\].

These reports are balanced, however, by two other studies conducted in pediatric settings which showed no differences in the quality of care or direct patient contact between isolated and non-isolated patients. The first, published in 1989, was conducted prospectively in a pediatric intensive care setting and demonstrated no difference in the frequency of contact by hospital personnel or family members between patients receiving isolation precautions and those receiving standard precautions \[[@CR133]\]. Additionally, it was reported that patients tolerated contact isolation well, and there was no increase in adverse events between groups. The second study published in 2008 was a blinded prospective observational study and additionally reported no differences in time spent with isolated vs non-isolated patients on an acute care, general pediatrics service \[[@CR134]\]. Study investigators reported on other quantitative measures including the number of organ systems examined, vital signs recorded, and other balance measures. Parent satisfaction questionnaires showed no differences in the caregiver perceived quality of care between isolated and non-isolated patients. These two studies cast doubt on the theory that the quality of care and patient satisfaction may be negatively impacted by the use of contact precautions, especially in pediatric care. Larger, multicenter studies focusing on pediatric inpatient care are needed however to better understand the true impacts of contact precautions on children's care and caregiver satisfaction.

The Psychosocial and Behavioral Impacts of Contact Precautions {#Sec13}
--------------------------------------------------------------

Isolation practices can have profound psychosocial and behavioral impacts, however, and providers should strive to understand the implications of placing a patient on contact isolation. A hospital can be a frightening and anxiety-producing place for pediatric patients. To add to this, when a physician or hospital staff member enters a patient room dressed in a mask, gown, gloves, and/or other personal protective equipment (PPE), this will likely only worsen a sense of fear in a child. Contact precautions often may preclude the patient from leaving the room or moving to other areas of the hospital. A child's reaction to infection control practices is influenced by their age, development, and potentially parental or caretaker reaction to the measures.

In adult studies, the data is again mixed. Higher depressions scores, anxiety scores, and anger-hostility scores have all been reported in isolated patients when compared to non-isolated patients suggesting that infection prevention measures have negative impacts on patient psychological well-being. \[[@CR135]\] Patients have reported increased fear and loneliness while in isolation for infection reasons as well. It is worth noting that many of these symptoms seem to increase as the length of time in the hospital increased and short-term isolation practices may be less associated with increased depression and anxiety \[[@CR136]\]. Other studies, however, have shown no differences in development of increased depression, anxiety, or other negative emotions such as sadness, anger, and worry \[[@CR137], [@CR138]\].

In children, the psychological and behavioral effects of isolation practices are perhaps harder to quantify, and there is lack of recent literature in this area. A review published in 2013 draws attention to the lack of current literature examining the pediatric patient experience while in hospital isolation \[[@CR139]\]. This review notes that much of the research conducted on the developmental impacts of source isolation is dated, occurring in the 1970s and 1980s, and often involves single patients, with a single disease process such as severe combined immunodeficiency, who were isolated for prolonged periods (months to years). More recent literature has examined patient and caretaker perspectives during outbreaks such as the 2003 SARS outbreak \[[@CR140], [@CR141]\]. These studies provide examples of extreme infection prevention precautions including complete separation of the child from the caregiver. Not unexpectedly, this form of isolation was associated with significant emotional distress including reported feelings of sadness, loneliness, worry, and fear among both patients and their caretakers. More common reasons for patient isolation, including upper and lower respiratory track viral infections, gastroenteritis, draining lesions and wounds, and MRSA infections to name a few, may affect a wide range of patients of different ages and cultures and may result in a range of time in the hospital. The psychosocial impact of contact precautions on this patient group deserves further investigation.

More has been written about the fear children experience when hospitalized or facing medical care. Forsner et al. comment that medical care may cause profound fear and is even perceived as threatening to the very existence of the child \[[@CR142]\]. School-age children often use magical and fantastical thinking to interpret the world around them, and medical care may be perceived as a danger or a "monster" that threatens to destroy the child, according to Forsner and colleagues. It is easy to see that the use of PPE may only worsen this perception by pediatric patients. Forsner reports as well that children under 7 years of age rely heavily on appearances when making assessments of potential threats. PPE can distort normal human appearance and prevent the ability of a child to interpret who is friendly and who is threatening. Children have expressed a sense of feeling overpowered and helpless in the medical environment. Hospital staff entering a room may outnumber the child and his or her parents or caretakers and this contributes to a sense of powerlessness. Medical environments include equipment necessary for providing care that may be perceived by a young child as being designed to cause harm including needles, other sharp objects, and even blood pressure cuffs. The addition of PPE can only add to this feeling that the intent of medical personnel is to harm the child. Children's narratives, as studied by Forsner, suggest that fear experienced is magnified when children feel objectified and their own feelings are not validated by those performing a procedure or examination. PPE may obscure the child's ability to see a provider smile, express empathy, or convey comforting gestures \[[@CR142]\].

Confinement to a space due to isolation precautions is potentially detrimental situation for a child as well. Isolation may prevent normalization activities such as trips to a playroom, library, or social events with other children. Especially in younger children, confinement to an area may be perceived as punishment. In the home environment, children may be punished by being told to stand in a corner or being sent to their room. Inability to leave a hospital room likely triggers strong associations to punishment for young children. \[[@CR142]\] Even in older children, the inability to socialize and leave a confined space may negatively affect self-esteem.

Mitigation of the Negative Effects of Contact Precautions {#Sec14}
---------------------------------------------------------

Medical providers should make every effort to minimize the potential for negative effects of isolation precautions. The first step toward reducing untoward effects is simply to avoid overuse. Providers should be cognizant of the potential for negative impacts and work closely with hospital infection control departments to effectively identify patients who are appropriate for contact precautions and appropriate timing for discontinuation of these precautions. National guidelines and recommendations (as outlined in this text) serve to guide practitioners toward the judicious use of these precautions. For patients on contact precautions, there should also be a daily reassessment by the medical team to determine if precautions can be removed. In the busy clinical environment, it is easy to overlook details such as contact precautions, and diligence in this area is necessary for all providers involved in the care of the child. The presence or absence of isolation precautions may be a memorable experience for families and patients and influence their perceived care. In the many instances, when contact precautions cannot be avoided, however, physicians and staff should consider bundling care and minimizing interruptions to the patient's day as well as minimizing the number of care providers in the room at a given time.

Adequate communication regarding the reasons for contact precautions is another important step to minimizing the negative effects. In a study published in 2000 in *Nursing Standard*, study authors note that clear and frequent communication about the need for contact precautions was highly impactful on patient satisfaction \[[@CR143]\]. Similarly, in children, age appropriate communication and explanations regarding the reasons for contact isolation is very important. When speaking to a young school-aged child, for example, using the words, "since you have the flu, when you cough, you could spread germs to other children and adults and make them sick too, and for this reason, we need you to stay in this room right now," is preferable to "you have to stay in your room because you are sick." In the first example, specific language is used to clearly state why precautions are necessary.

Many pediatric facilities have access to child life trained staff who can be an invaluable resource to aiding the child and family with normalization activities, developing a routine, and integrating the "outside" into the patient's room. Decorating the room, bringing developmental activities to the patient room, and familiarizing the child with the hospital environment and equipment are all key strategies that can help with coping and anxiety relief especially in the setting of isolation practices. Familiarity with PPE may help decrease anxiety and fear, and when possible, care providers can allow children to touch and, when appropriate, play with equipment such as gloves and gowns. The use of technology can be highly effective in confronting the challenges of isolation practices as well. Teenagers and young children are increasingly engaged in social media, texting, and using video conferences with friends and family members, and the use of these technologies can help with social stimulation and relieve boredom. Cystic fibrosis patients, for example, are a particular group of patients who are often isolated in the hospital environment and have limited contact with peers who also have cystic fibrosis so as to decrease the bacterial and fungal pulmonary colonization risk. Texting, online chat rooms, and social media can all be very beneficial in connecting these teenage patients at an age when social connectedness and normalization can be very important to self-image.
